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ASSOCIATE DIRECTOR

EHV AONEACNTAL CONTROL—WEST GO0 GIIANT STREET

PITTSEUHGH, PENNSYLVANIA 15230

September 17, 1976

Mr. Basil G. Constantelos

Chief, Compliance and Engineering Section
U. S. Environmental Protection Agency
Region V :

230 South Dearborn Avenue

Chicago, Illinois 60604

Gary Works NPDES Permit

Dear Mr. Constantelos:

Enclosed is a copy of our report on the Gary Works Water
Pollution Ceontrol Program, This material provides a detailed description
of the program discussed with EPA and the State of Indiana on Mugust 19,
1976. We have made everv effort to answer all of the questions raised
at that meeting and during subsequent discussions. The engineering and
research data included in this material represent essentially all of
the technical information on the program that is available at this
time.

As suggested in my letter of Ahugust 31, 1976, we will be
~available for a technical meeting to review this material with yvou and
the State of Indiana at your earliest convenience.

Very truly yours,

7@&,/9@;\,

WEJ :mjh
Attachwent

cc: Oral H. Hert
State of Indiana

Z
Dist. by RIC 9/20/76: Hchonald aizf’_
' ~ Bryson 4{7“ v
Romanek :
LGinsherg w/attachment
Constantelos w/attachnient
Regional, Coun?e}p_\ ;
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- ATTACIENTS.

Brown and Root, Inz, - Proposal

. T. Patterson Compsny, Inc., = Proposal

Figure A-1 ~ Flow Schematic for Gary Works Blast Furnace Recycle System
Critical Analysis of Coustruction Time

Figure 1 -~ Blast Furnace Recycle System - Design and Construction Schedule
Detailed Explanation of Design and Construction Schedules

Evaluation of Air Stripping as a Means of Reducing thc Armonia - Nitrogen
Content of Blast Furnace Recycle Waler Blowdown at Gary Works

Alkaline Chlorination 'and Carbon Treatment of Blast Furnace Recycle Blowdown
at Gary Works '

Figure 2 = Blast I'urpace Blowdown Treatment =~ Gary Works - Design and
Construction Schedule

‘Boynton Engincers - Proposal

Figure 3 = Bar and Structural Mills Pickling Plant - Gary Works
Design and Construction Schedule

Figure & ~ Phenol Control Flecetrolytic Tinning Lines =~ Cary Works
Design and Construction Schedule

Figure 5 - Electrolytic Tinning and Tin Free Steel Lines - Gary Works -
Design and Construction Schedule

Nalco Proposal - "Investigation of Coke Plant and Sinter Plant No. 3 Waste
Discharges to Determine Point Sources Origin and Contaminant Loadings"

Betz Proposal - "Comprchensive Study of Gary Works Qutfalls GW-6, GW-7,
G"!?"lg, le"lul.’ GI'I"L].J:’\ and S'.[‘L"S - "

Memorandumn - Gary Works Environmental Countrol Dept.
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UNITED STALRS STEEL CORPORATION
GARY WORKS
WATER YOLIUTION CONIROT. PROCRAM

This report has been prepared in response to a request by the US EPA

and State of Indiaua represcutatives in a meeting in Chicago on August 19, 1976
and a subsequent mecting on August 26, 1976. The material herein describes the

various aspcels of the facility program being developed for Gary Works resulting

from negotiations regarding the NFDLS permit issued June 25; 1976.
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The following list of subjects which are discussed in detail:

Description of Farility Program and Blast Furnace Recycle System RBlowdowm
Treatmant.

Coke Plant and Othexr Cooliug Water Sewcr Investigations.
Interim Process and System Taprovenents by July 1, 1977.

Projected Water Quality Resulting from the Facility Program.

FACILILY TNSTALLATIONS

1. Blast Furpace Recyele System -~ Outfall (017) - CW-5

A. Project Description

The blast furncce process water presently receives treatment in
scalper-clarifiers and a settling basin cn a once-through basis.
Polymer addition and sludge reciveulation arve also used in the
treatment process. The gencral concept of the blast furnace
recycle system includes the puwping of the water from Cha settling
basins over a cooling tower to the furnaces., The pipina on the
furnaces will be changoed so that the non-coniact cooling water

and process water will be separated, the cooling water baing
prevented from entering the reeycle system, The furnz2ces will be
provided with facilitics so that the reeycle water will fiuvst
pass through tha gas cocler to a sump and thien be repumped throug
the gas cleaning device and discharged to the dirty waler sewer
for trealment and recyceling.

b

a

In addition, threc banks of blasl furnace gas wet clectrostatic
precipitators and the blast furnice gas drains and seals (drip
legs) will be connectaed to tha process water systea Lo be
resupplicd with recyclaed water.

A scparabe recyele system will bo provided for the Do, 1 bauk of
precipitators that ave used te cleen blost furkace gas for coke
oven battery umler fiving.
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Status of Ficld Tnvestigation

.Essentially all of the field invectipation required to scope

this project from a flow standpoiut is complete. Required fiecld
investigation for the purpose of design is the responsibility of
the euginecring contractor.

Status of Encinecering

Pre-~authorization engincering for this project bhas been divided
as follows between two outside cngineering contractors.

Brown and Root, Inc, has been placed under contract on order
535-98479 based on its propousal of August 2, 1976 (Attachzment 1)
to perform the preliminary eangineeoring on the supply and distribu-
tion piping, etc. for all of the furnaces, gas line seals,
precipitators and scparate 1ccyule system for No. 1 bank precipi-
tator.

R. T. Patteccon Compauy, Inc. has been placed under covtract on
order 535-98481 based on its proposal of August 2, 1976
(Attachment 2) to perform the prelimivary engineering on the
recyecle facilities such as hot and cold well pumping, cooling
tower, sludge thickener and underflow dewvatering facilities,

Svecifie Projoct Scope

The scopz of work for recycle of the process walter at tha Gary
Works blast furnaces is extensive. 7TC is comprehended that

eight (8) of the (one through twalve) blast rbannL.u will be
operating at the time the reeyecle system is installed, The

eight furnaces are expected to be Nes.. 4, 6, 7, 8 9, 10, 11 and
12; howaver, the capacity of Lhe system will be designed to

handle the process water from 12 furnazces or 20,000 tens por day
of hot mctal capabiliiy. It will also be nccessary for the systenm
to occommedzte niscellenccus flows freom various auxiliory
faéilities in the blasgt furnace arcoe which are required in support
of the blast furnace operat 1on.

Scwer GU-5 is thc only process sewer in the blast furnzce area.

It accommodates stockhouse and ore yoxd drainage, cenlval treat-
meut and boiler blocJoun irem the blast furnzce boiler housc,
baclwash from the service water strainers on the furraces, once
through water from No. 1, 2, 3 and 4 wvet cloctrostatic blast
furnace gas precipitators, and process water from the pas cleaning
and gas cooling facilities on cach blast furnace, Tn addition

.

there is some clean cooling water bedng Cicchmorged via outfall
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To the best of our knowledge, only indirecect cooling water from
the furnace shell, tuyercs, ete., is discharped v1'1 outfall Gu-0.
It is antiejipated that the proposced recyele system for blast
furnaces (one through twelve) will be required to process
approximately 50 mzd and generate a blowdovmn volume of 4 mpd which
will be treated by an alkaline chlorination system described later
in the report, ;

Figure A-1 (Attachment #3) "Flow Schematic for Gary Works Dlast
Furnace Recycle System" is provided for putrposes of oubtlining the
flowr details of the process water recycle system volume and blow-
dowvn requivements. s indicated on the scheowatic the water
treatnent facility will receive flow from six sources.

An explanalion of each source follows.

Electrostalic precipitator banks No. 2, 3 &#nd 4 are uscd to clean
blast furnace gas used for boiler and stove fuel and No. 1 bhank
recleans gns for coke oven battery underfiring.

As the quality of gas from the blast furnaces improves in the
future, due Lo improved scrubbing at the furnac Cu} it is expected
that banks No. 2, 3 and 4 will gradeally bo phased out; howover,
bank No. 1 will remain in serviceo.

Based on these facts and the more stringent gas cleaning require-
ments for battery underfiring, bank No. 1 will be equippcd with
its own recycle systen having a "blowdowm!" of epproximately 257
or 1.1 mzd (flow Ho. 1 = Figure A-l) to the process waber system
with make-up coming from service water

Duc to the presence of high dissolved solils, the '"blewdeun" from
No. 1 bank precipitaior rceyele system is not expected to be of

a quality that can be usced as make-up for the main reeycle systom.
lowever, the susponded metter it contains will be romoved in the
main recycle treatment facility,

Due to the limited future life for banks No. 2, 3 and 4, and a
lesser gas cleanlinces r0quir0mﬁﬂb they will be operated on main
reeycle systom walev., Intemaittent addition of serviece wetor will
be used as flush water to contwol “ca] deposits in the yvecipita-
tors (Flow No. 2 ~ Yiguirce A-1)., TFlow froam this facility is
estiwated at 6.4 mad.

Flow Ho. 3 on Figure A=l (0.4 wed) represcents the blowdown froa
the blast furncce gas boiler hovedo focdwater treatment facility
and blowdown from the boilers thoewsclves., This water contains
ruepended solids vhich will be removed in the main treatuant
facility., However, due te the high dissolved solids, iU cannot
be used as make-up in the nain recyele systeom,
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Flow Ro. & on TFigure A-1 (estimated at 0.6 med) is the backwash
from thé scrvice water straivers throughout the area. This water
contairs suspended matler but is of a quality that con be used as
main rceycle system make-up,

Flow Wo. 5 om Figure A-] (estimated at 0.9 mzd) is variable

becauvse it is dircetly affected by rainfall. This jocludes
stockhovse end skip pit intiltiration and drainage as well as
drainage from the ore yard and the general area, It is conccivable
that under certain conditions the contribvtion from these scurces
may be of a volume that cou]d, for a short pearicd of time, require
a blowdovn rate in excess of 4.0 mgd, - The quality of this flovw is
expected to be such that it con effectively be used as make-up in
the recycle system. . :

Tlow Mo, 6 on Tigure A-l (estimested at 40 med) revresents the process
flow from the gas cooling and gas clecaning fzcilities on each bla
furnace. Tt is expzeted that blowdowa froam the recycle system
will be required at the rate of 125 gallons per ton of iron pro-
duction or 2.5 mga (20,000 7D x 125 GPT = 2.5 mgd). This 2.5 mgd
volume of blowdown is asscocialed with the actual blazt furnace
operation; however, duc to the other factors described above, the
actual volume entering the blowdowm treatment facility will approxi-
mate 4 wgd which vill contain Llast furnace chemistry in zmounts
representative of 20,000 TiD u*serqi.lon at Gary Works,

In summary, the 4 mgd blowdewm is made up of 2.5 mgd from the main
recyecle blowdovn, 1.1 mgd from No. 1 precipitator system high
dissolved solids bLlowdown, and 0. 4 wgd of high discsolved solids
water from the boiizr house,

Fresh water make-un is supplied by flows No. 4 and Ne. 5 on

Figure A-) and intermittently tivrough No. 2, No. 3 and No. &
precipitator flush water, with the final make-up expected to occor
at the main recycle system pumphouse. '

The scope of work includes but is not limited to the following
facilitics and coaponents,

1. Nevw and changed piping at cach furnace, includipg sumps,
standpipes, and pumping installatiions, to permit repumpiog
of pas cooling water to gas cleening service and discharge
it to process sower GW-5. Make necessary piping clianges or
cadditions oa cach furnace to separote clean cooling water
from procese water and direct the clean cooling water to (W-6.

2. Replace existing clean water sewver on cach furnace by installa-
tion ¢f a wew lateral (approzimately 200 feet of 26Y sower at
cach furnacc) to provide adeguate capacily to convey the
incrceased voluwe of cooliag water to GW-6.
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3, Collect all blast furnace pas main scal drips and bleerder
stack drains (all located withiun 150 feat of the blast
furnaces on the wast side) aud diveet thom to the process
water serar, Dstimated 25 sources at 50 gpm each,

4. In the area of the present scalper-clarifier-setiling basin
complex, the major equipment to be installed will be a hot
well puap station, a multi-cell cooling tower, a cold well
pump station, and substation facilities, as well as a sludge
thickener, vacuum filter sludge dewatering facilities, various
buildings to housc much of this cquipment, aund incoming powar

and utilities.

5. Install approximately 4800 fiect of large diameter pipzline
from the cold well pumps to the vicihity of te, 11 and No. 12
furnaces as the main return water line. The scope ceoaprehands
rumming this pipe underground east of the blast fuirnaces.

6. Install comnections betuweer the large dizneter pipeline and
the furuaces that will ke opzrating. This will require
approzimately 200 fect of 12" dirsmeter pipe at each furnace

3

in addition to numerous councctions, filtings, ete.

7. TInstall approximately 4000 fcet of pipe to resupply the blast
furnace gas main seal drips, and No., 2, 3 and 4 precipitator
stations from recycle header.

8. Provide scparate 3.3 mzd recycle system for No. 1 precipitator
station,

Design and Construction Schecdulan

A detailed description of the cownplexities of construction of
four major elements in this project and a criticgl analysis of
the construction Uime requircments is presented in Attachment 4-A.

A bar chart desfgn and construction schedula for this projecl is
also attachod and ddentified as Figure 1, Attachment 4-3. Attached
to the bar chart (Attacbmant 5) is a detailed explanation of the
design and construction schedules for cach facility eclement dis-
cussed in the vhole report.
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ce Recyele Systom Plowdown Treoatment (Outfall 017) CWU-5
kerounld

Llast Turn
Projacl Bac

The 4.0 mgd blowdown from the blast furnace recycle system will be
treated by a process definced by BPA as the best availeble technology
econcmaically achievable (PATEA). The process is a sequence of (1)
alkaline chlerination, (2) prossure filtration, and (3) carbon
adsorption. -

In the preliminavy investigation of the effectivences of this treatment
method for the Cavy Works Blast Furnace blewdosm, United States Stcel
belicved that the final effluent quality with miniwum impact on the
receiving stream, cculd bost be accemplished by aiv stripping tua
waler to remove wost of the ammonia niteogeu, and then applying the
EPA roccamended systew of alkaline chlervination.

It was initially reascned that air strippivg wceuld be capeble of
reducing the anticipated ammonia-nitregen level from 100 mailligrams

per liter (mg/l) to about 10 wz/l, and that the reduced chlorine
requirvemeut would lesscen the load of chlowide fon to the Grand Calunet
River. However, follewing a survey of thlie periiinent literabure and

an evaluaticn of bench-scale stedies, Urited Staotes Steel has concluded
that air stripping is impractical. for Gavy Wourls.

Specifically the conclusions may be sumparizeé as follows:
1. Severe technological problems would be encountered.
2. Energy requiraments would be excessive.

3. The complexities of the project would reguire substantially
longev deveclopment time.

4, 7Process costs would be excessive.

A scparate document titled "Evaluation of Air Stripping as a Moans

of Reducing the Anmenia-Nitrogen Content of Blast-TFurnace-Recycic-

Water Blowdown at G-ry Works" is attached (Attaclmeent 6) in support
of these conclusions,

pench scale studies of the alkaline chlorination system for purposcs

of cstablishing the treatability of the blowdoun based cn sumples of
water from the South Works lecyele Syctem have been underway for some
time. A sepavite docuscnt titled “Alkaline Chlerieation and Carbon
Treatment of Rlast Furnace Reeyele Blowdown at CGary Works" (attachment 7)
degeriboes the progreuss being made on this project.

It in general leads to the following counclusions regarding treatability,
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The results of continuovs chlevination-dechlerination beuch-gseale
tests to date show th: simulated air stripped blast furucce recyele
water blowdown to be amenable to treatment. Lesidual amwonia-
nitrogen coucentrations of 2 mg/l and residual phenol of 0.05 mg/1
could be attzired as loag term averages., Howaver, residual eyanide
concenlration is dependent on Lthe concentration of refractory cyanides
present in thoe witer bcing treated bocause thase refractory cyanides
are not al’ncted by the treatment. In samples of amnonia-reduced
blowdeim water, refractory cyanides appear te le about 20 percent of
the total cyanides. Over the leong tewvm, cyanides inm the treated
blowduwm are expected to avervage about 1.3 ma/l.

Continved bench-scale studies are nacessary to determine the counditions
for destruction of cyanate. It is balicved 'that eyanite can be roaoved
by a two-stage chlorination wherein the second vtage reaction is
conductad at a pll of 7 to 7.5. This plH would favexr an increascd
reaction rate for the oxidation of cyanate Lo nitrogen and carbon
“dioxide.

Benel scale test wesults strongly sugeest that oxidation-reduct iom
potential (CAP) mway be applicable o contvoel ithe brazak point chlorina-
tion. The specific ORP for operaling first awml second stage reactionu
must yet be determired. TFurther gtudies are vaqguirced to vorify tha
dependability of ORP to control break poini chloxmination. This is 2
eritical element of the treabment process.

Although only simalated air-stripped blowdoin hags baen “deJ :d Lo
date in the continucus system, firom the results of earlicr bhatch tests
(Table €C-2) on rawv blouwdown Lutcr) it is believed that the higher
concentrations of Hi3-N will pese nomore of a problem than the air-
stripped blovdewn. A higher chlevide~leoading in the treated waltexr
would, howoever, be expocted. The continuous chlorination-cdechlovination
of raw blowdtoun water is plannced for continued beneh-cecale stodias,

The next step in the development of the full seale alkaline chilorination
treatment systea is the installation of a pilot plant feeility.,

Concurrent with continuing bonch-scale studias, the ceonstruction and

operation of a 0.33 gpm conlinuons chlorinatisn=daclhilorination pilot

unit is planncad at USS South Works. Opesction of a pilol unit is

required to accomplich the follewiug:

a. TFicld testing to deternmine results obtaiuvable on trealing a
freshly gencrated variable-composition blowdowa.

b, Datermine the applicability of ORI os a nethod for autowmatic
chlorine fced control for brcecakpoint chlorination.

¢c. Optimize reoction conditions (reaction tings and pi) for chiovina-
tion,

d. Lonflnnouﬂ Long-term opurdtwua to determine carlon usage rate,
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e. Determine optimm conditions for carbou treatment, i.e., contact
time and lincar velocity.

f. Long term cperation for corrosion testiug,

. " Coarbom recencration studies to determire carbon lossos on
r
regeneration,

The foregeing information will be necescsary to provide plant scale
desigu parameters such as vesscel and line siziug, type of contiol
ingtrument
metliod of carbon regen=ration, type of consitijuetion materials, and
finally, space requircments,

A time frame is proposed that will encompass a perioed Chrough
December 1976 for design and construction of the pilet plant,
Operation of the pilot unit will begin in December and ceuflinue
until mid Juns of 1977.

Projeccl: Develcowaonl

Due to the develapaental nature of this projach at this Cima there
has DLeen no engiuncering on the full scale faucility. Based on the
general concept of the type of blovdown treatment facility that is
contemplated, the attached bar chart design and coustruction schedele

Figure 2 (attachment §) has been developed for a full scale fucility.

ation, chemical requivements, carhon and column Tegquiresonts,
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Bar and Strectural Mills Pickling Plant OQutfall (033) S87T-14

Project Nescription

Presently, waste pickle liquor and rinse water from the Rar and
Structural Mills is discharged on a batch basis frem the pickling
plant to two lagoons for disposal. Thesc lagoons have no knowmn
cutlet and it is belicved that they adversely affcelt the waler
quality in outfall ST-14.

In order to discontinue the present practice, it is comprehended
that the waste pickle liquor will bz collected and pumped to a
storage tank for disposal in the Gary deecp well. The rinse tanks
will be coaverted from batch to continuous discharge and tlio riase
water overflow will be collected and pumped to the Terwminal Tagoons
via scwer GW-12. '

Status of Ficld Tnv:sripzt ion

¥o furthar field investigation is required to scope this project from
a flow steadpoint. Roquired field investigation for the purposz of
design is the respausibility of the engincering conlractor,

Status of Engincoring

——

Engincering for this project is to be provided by Boynton Engincers
baged on its pr opn(Pl of August 20, 19706, (attachrent No. 9) on USS
Purchaze Order 535-95568.

Specific Trojeckt Scopz

The waste pickle licuor disposal system will collect waste acid from
two tanls located at the north end of the Bar and Structuwral Lills

Pickling Plant and from three tavks loested at the south end. The
waste acid from the north end of the plant will be pumped south and

out to the waste picklne liquor storvage tank. The waste acid from the

south end of the plant will be pumped directly to the waste pickle
liquor storage tank. 7The waste acid wi 11 ‘be disposed of in LhL Cary
deep well,

Three rinse tanks are located at the norih end of the plant and two

at the south end, These rinse tanks will be converted from bateh Lo
continuous discharge. The overflow f{rom the worth rinse tanks will

be collected in a sunp and puaped to the scuth end of Lhe plent duto
sewe) GW-12. The overflovw from the soulh end riuse tauks will [low

dircetly Lo a suap and be pumped to GH-12,

This flou will then combine vith the exiasting flow din CW-12 vhich
dischoavges via a pump station to tha Teraminal Lagoons,

by i
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A.

(Continued) |
Th: scope includes the following major items:

1. Acid resistant pumps and piping to collect the waste pickle
liquor. Four 250 gpm pumps and 400 fect of piping arc esti-
mated.

2. An acid resistant waste pickle liquor storage tank.

3. Four 200 .gpm pumps, and 1200 feet of pipe are required for the

rinse water.

Construction Schedule

A bar chart design and construction schedule (Figure 3) (Attachmeat 10)
for this projzct is aftached.

“lectrolytic Tinning Lines - Outfall (034) 8§T-17

Project Dascription

There are threz Electrelytic Tinning Lines at Gary Worls. They are
patented U, S. Steel process facilities which usa an electrolyte
which contains dissolved tin and phencl and employs an evaporaticn
systen to control the plating soluticn cencemtration. Solulion lost
through Jline lealage, platling solution carry-out and evaporitor carry-
over reccives treatment at the Terminal Treatwent Plant prior to dis-
charge through ST-17. This treatment removes tin by chemical precipi-
tation; howover, doss not remove phenol. A recycle systom will be
installed at the Tinning Lines to elisinate this discharge to the
Terminal Treatment Plant,

Status of Ficld Investigation

ation is essentially complete and the process design

Field investig
eveloped by U, S, Steel Research.

is being dev

Ficld investigation for purpose of design is the respeonsibjlity of
the enginceriug contvactor, )

Status of Encinecying

Engincering for this projnct is to ba provided by Doynton Engincers
based on its proposal of Avpust 20, 19706, (Attachment No. 9) on USS
Purchase Order 535-98568. '

Specific Project. Scopa

The project consists of a sink rol] seal collectioa system, cvapora-
toy modi fication for the three electrolylic lines, and evaporator
condentate rocyele system.  Blectrolyte-losses will be collected [ron
the plating and the circulaling puap avea.  They will be segregated
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D. (Continruecd) _
from all other process water and will be transferred to a holding

tank. This collected material will then be ponped through a pres-
surce filter to remove any accumulated tin sludge and insoluble
iwpuritics and returned to the electrolyte systoms.

The cvaporators will be modified to permit recycle of the normal
carryover of phenol and thereby eliminate its discharge. 'The
existing water eductons create o vacuum in the cevaporators and
condense the water-phenol vapor by direct contact with water, which
flows dircctly to the sewer. By changing this existing direct-con-
tact system to indirect ccoling and by instaliing mist eliminaters
and recycling the resultant small volume of condensate to the dragout
rinse tank, the discharge of phenol from the system will be minimized.

The scope of work for the threc electrolytic tinning lines includes
the following: #

1. Collect and recycle electrelyte losses and recover tin by instal-
“ling a collection system to contain celectrelyte. Justall a pres-
sure filter to clean and reuse the electrolyte and to permit
salvage and recovery of tin from the filter cake. '

2. Existing clectrolyte evaporators will be modified to eliminate
the dischilpe-&f econtaminated condensate to the sewer. This will
be accomplished by: ’

a) Replacing existing eductors (barometric cendensers) with indirect

cooled condensers and steam ejectors,

b) Install demisters to prevent overhead carry-over of non-
volatiles,

¢) Install new sump, pumps, piping, ete., to recycle consen-~
sate to the drag-out rinse tank.

E. Construction Schedule "

A bar chart design and construction schedule (Figure 4) (Attachment 11)
for this projcct is at*ached. '

Chrome Control - Electrolytic Tinning & Tin Free Steel Lines - OQutfall
(034) $T-17

A. Troject Description

The chrome plating rinse water from the Fo. 1 Tin Trec Steal Line
and the flov from the dichromate tanks on each of the three cleclro-
lytic timming lines currenlly receive troatumont at the Yerminal
Treatwment Plant prior Lo discharge through $1-17. The flow in the
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D.

b

(Continucd)

sewer systom is at a low pll and contains sufficient ferrous iroun to
normally permit the reduction of hexavalent chrome to trivalent
chrome. To assure that this reduction takes place, a facility will
be installed in the electrolytic timming line area to control pil
and ferrous iron concentration.

Status of Fig}d Juve thﬂar'oﬂ

Field investigat
is being deve 101-
the purpose ol de
tractor.

jon is essentially complete and the process design
1 by U, S. Steel Research.,  Field investigation for-
B is -the responsibility of the eungineering con-

() r\
m { e
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Status of Enginecering

Engincorivyg for this project is to be provided by Doynton Lrginzers

on its proposal of August 20, 1976, (Attachment No. 9) on USS Tarchase

order Mo, 535-985458,

Specific Project Scope .7

The chreme plating rinse water from the No. 1 Tin Free Stecel Line
and the intermittent {low froa the'dichromuta tanks on each of tha
three clectrolytic tinning lines will boe collectad and diverted to
a reduchion-precipitation treatment process. Tacilities will be
provided at the tiu free steel linn to collect the chrome rinse
water and at the electrolytic tinmning lines to collect the spent
dichremate solutien. The collected flew will be reocted with
ferrous iren in waste pickle liquor in a taunk with-sufficient rcsi-
dence time to permit the chemical reduction of- hexavalent chrawa.
to trivalent chroma, This stream will then enter Lhe existing tin
1:71 scuer to the terminal treatment plont. The increase in tha pH
by the addition of lime which is normal practica al. the Lﬂ]lLNul
treatment plant results in the precipitation of chrome and other
metals, 7The scope of work cowmprehends the followiug:
1. Refurbish pit under the Tin Free-Steel Lince to contain plating
solution, Provide contrel system alorm and transfer pumps LO
automatically return solution froa-the pit te the idle circula-
‘ting tank, ' 7, o

2. PRedesiga roll-se aI drain systew on-tin free.stecl plating bath
to return chrewme solutien to the circulation tanl, ;

3. JYustall collection systlem undar chewmical treatment dichramate
tanks on cach of the tlvee clectrolytic tinning lines,

. Yrovide wvaste pickle liquor storage and hondling facilit:. 17

¥ 1,
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5. Install reaction tank to provide suviflcicnt residence timc
for chemical reduction of henavalent chrowe Lo tujivaleat
chrome, :

6. 1Install treated cffluent pump facilities.
L. Construction Schedule
A bar chart desigo and construction schedule Figure 5 for this

project is attachad. ' (Attachaent Ko. 12)

Coke Plant and Other Cooling Water Sewer Juvestigations

The professional services of Nalco Eaviroamental Scicnces and Betz
Environmzntal Engincers, Inc. have been engaged on U, 8. Steel Orders
535026574 and 535-93548 to provide comprehensive studics of various
cooling water outfalls ot Gary Works., Theiv studies are being under-
taken because to the krowledge of U, S. Steel persomnel there are no
counnections to these out:falls that could account for the presence of
various chonicals including suspeinded matter and oil and grease in
amounls or concentrations exceading those found in the intake water,

Specifically (15) fiftcen representative days of sampling will be con-
ducted by Kzleco on Cokz Plant outfalls GW-1, 2, 3, 4 and the Cole IMlant
purp house and by Betz on GW-6, 7, 13, L-1, L-1-4, and 8TL-5 and cecutral
pump houvses 1 and 2. The work scope is designed to esteblish flews in

the above outfalls and to determine the quality of the effluent ond essen-
tially the point source origins, where applicable of the total suspznded
solids, phenol, ammonia, total cyanide and oil and greasge detected to be
present in the outfalls. All of the intakes will be saupled for all of
these parameters.

Complete dctails of the Nalco study are contained in their proposal 76~
224-C dated August 11, 1976, and titled "Investigation of Coke Plant and
Siater Planl No. 3 Waste Discharges to Determine Point Sources Qrigin and
Contamination Loadings" and transmittal letter of the saime date and a 5
scope revision letter of August 18, 1976. (Attachmant No. 13)

Similar information reparding the Betz study is containcd in their attached

“-August 13, 1276, “"Cowprchensive study of Cary Works Ouifalls CW-6, GW-7,

CW-13, GW-11, CW-L1A and STL-5" proposal R358-76-2-1-1V. (Attachueot Ko.
14)

Yield investigation is expected lto commence on each of the projects,

which will be conducted simulrancously, during the weel of October 3, 1976.
It is estivated that a total clapsed time of three months may be requirved
before confirmed vresvltis are fortheoming. Yucther an additional poriod

of three wonths or wovre may be requiréd to physically cxienine tho sources
of contamination if any are located. Dua to the completely unkuooum aature
of any diszcovary it is not possible at this lime to wmake an assassicanl as
to the type of correction, il any, that way boe required oy the time of con-
struction to accowplish it,
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TII. Interim Procﬁssqpnd Systuem Tmprovem:nts Ly July 1, 1977

Gary Works has decveloped an Environment ‘al Conktrel Program that brings
togethar an expandcd staff of management and techuical personnel having
the primery function of developing advanced procedures for the operation,
maintenance, and fine tuning of water pollution control facilities pre-
sently operating at Gary Works. The program is also dirccted toward
development of improved operating procedures at all process facilitics
where potential for water contamination exists. This combined effort
of improvcd reduction from cxisting control facilitics and iwproved
measures to prevent contamination have already resulted in reduced dis-
charges over the past several: years. A description of Lhc p ogrn..vth
specific examples is contained in Attachment Ho. 13.

ased on a continuation of this effort, it has been projected that the
following outfalls can achicve the July 1, 1977 limits as given in the
KPRES permit issued on June 25, 1976: 002 (GW-1), 020 (GW-74), 028
(GW-104), 030 (CW-114), 034 (ST 17), and 039 (51L-6). £
_The facility modification program as ocutlined ip section one will have
been completed on thyee of the blast furnaces by July 1, 1977. Blast
Furnscas Wo. 4, 6, and 7 will have. been shut do, 1c;1nad, modified,
and restarted by July 1, 1977. Blast urnace No. 10.will have been shut

~down in preparation for relinz by the above date.
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IV - pProjected Water Quality Resulting From Iacility Program

At meetings held in Chicago on August 19 and 26, 1976,
data verce submitted to the US EPA and the State of Indiana des-
cribing the present and projected discharges of Gary Works' out-
falls to the Grand Calumet Rives., At that time, these agencies
requested that a more éetailed account of the data be submitted.
"Therefore, this report constitutes an elaboration of the data
previously submitted.

Pre=zent Di q{'h"'f‘c @ Dr ta

The description of the pre: .\_n‘c discharye is prescntoed in
Tables I throuch TII. Table I contains the data relating to
ammonia-i, phencl and cyanides, while Table 1T contains the total
suspended solids data, Both of these tables present the data on
an outfall by outfall basia. Finally, Table III represents a
suamation of the mzan valuves presented in Tebles I and II and is
presented in a form such that the data arce combined according to
production arecas. '

-

Amronia-N, Phenol and Cyanide - Tabhle T

_ * . Phe data shown for outfalls GW-1 through CW-5 and the
River at the PRt Bridge (PRR), represent Gary Werks' data for the

peried January 1975 through April 1976. The daily averages (35-5)

and daily maximums (S85-1) were statistically derived from this
data basc.

Since no Cary Works' data vere available for outfalls GWN-G
through 57-17, the mean values for these outfalls were based on
combinatorics data. In order to calculate daily averages and
maximums, it was necessary to make several ausumptloné.

First, it was assumed that the ammonia-N distribution and

variability for thesc outfalls warethe same as thet of GW-5. The
yatio of the daily averege to the mean was 1.35 and the ratic of

daily maximum to the mean was 1.9 fox GW-5. Thus, the daily aver:
agr*s and daily naximuns for ammonia-ii for thase outfalls were
alculated by multiplying the means by 1.35 and 1.9, respectively

Second, because thedistribution of the phenol and cyanide
focr GW-5 wos uncertain, and because of the varichility of the data
for thase two paraneters, it was decided not o vue Lhe ratios for
tLese povamcters for CWR-5 to calculate the dalily avereges ana
caily maximum:s for thence outfalls. Rather, the daily averayges and
maximunme ware calcoulated by multiplving the wean by 2 and 3,
respoctively. ' -

date
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Finally, the total of the discharges represents a summa-
tion of the data for the individual ocutfalls.

Net means were determinaed for the data for the total of
the discharges and for the PRR by assuming that lake-quality
water contains 0.834 1b ammonia-N, 0.008 1b phenol, and 0.033 lb
cyanide per million gallons. These values were based oa the City
of Chicaco's survey of Lake Michigan for the period March 19, 1975
through April 21, 1976, Here, to detcrmine the net deily averages
and naximums, it was assumed that the distribution and variability
werae the same as with gross data. Therefore, the data were calcu-
lated as follows:

Gross nez2an

Gross daily average (oxr daily maximum) .
: : S e X et mean =

Net daily average (or daily maximun)

Total Susponded Selids — Takle IT

The total suspended solids (7S35) data chown on Table II

‘represent Gary Works' data for the period July 1974 through June
1976. The grose daily averages (95-5) and the gross dailly maxinuns '’

(25-1) were statistically determined. Tha net mean values were
calculated by assuming thit lake-quality water contains 41.7 1b 78S
per million gallons. The distribution and variability of the net
data werc assum2d to he the samz as the gross dat.a. Therefore,

the net data were calculated as follows:

Gross daily average (or daily masimum)
Grocs 1nmsan

X Wet mean

Net, daily average (or net daily maximwa)




Projected Discharge Data for Gary Works
Grand Calumat River Outfalls

The discharqges anticipated when control facilities are
installed at Cary Works are presented in Tables TV through VIII.
The facilities include blast-furnace (BF) recycle with alkaline-
chlorination blowdown trcatwment, treatment facilities for S§T-17
and improvements in the coke-plant area. In Table IV, the data
pertaining to ammonia-N, phenol and cyanide are presented, where-
as Tabler V, VI, and VII contain the data relating to the BF
facilities. Last, Table V11I presents a compilation (with respoect
to production areas) of the mean values presented in Tables IV and
VII. :

Ammonia-1, Phernol and Cyanide - Talle TV ) i

Where installations or improvements in the discharge
quality are erpected, the values presanted in Table IV represent
the dz'a on an outfall by outfall basis. Where no chauge in the
discharge data is anticipated, the data are combined &nd are pre-
sented for a given production area.

For the coke~plant sewers, viz, GW-1 through GW-4, it is
projected that with improvemconts Lhai one- ha the ammonia-N,
phenol and cyenide, in the present discharges (uanunry 1975 through

Rpril 1976 data base), above lake- ﬂUul.t) waLer will be remaoved.
Agzin lake-quality water (bachground) is assumad to contain €.834
1b ammonia-N, 0.008 1b phencl, &and 0.033 1b cyanide per millien
gallons. Thus, the projected gross mean values were calculated
as follows: ' ‘

Present gross mean less background
2

4+ baclkaground = projected gross moan
3}

The projected gross daily average and grose dally marximum were cal-
al distyvibution and vari-

culated by assuming the same statistical

akility as noted with the gross data for prescnt 0]"Lh1r}t . Als
included in the projections for the coke-pl: L area was a discharge
of 30 nmillion g('l'Lo,.J per cay (myd) of {O‘.)TU(j water (background)

neqdod for projected future coke-producticon. Here, with the coullng
wafer, because the variahility and aistribution of the data are not
known, . the ammonia-N daily average and doily maxinmum were estinated
}:y nul 1'11'1}'|1yg the mean by 1.35 and ).9, xespectively; for phanol
and cyanide the doilly avesnges ond daily maximens were estinctoed }!j
maltiplying the mean by 2 and 3, respectively (Table 1V). )
The projoected data proscented here for GW-5 are presented in
detail in a following scotion on alkaline-chlorination of LF reeycle
warter,

Laahy
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Tn the BF nonprocess-water axea (GW~-6 and 7), no changc
in these discharges is expected, except for the inclusion of 57.0
ngd of BI' cooling water formerly discharged through GW-5. Lk As
assumed that this added water is lake-quality water. The daily
average and daily maximums were calculeted, as above, with the
cooling water in the cole-plant area.

Tn the sheet and tin area (ST-17), facilities arec to be
nstalled to reduce the discharge of phenol. From experience in
other such installations, it is expected that the 22.5 pounds of

phenol presently dischargsd through 8T-17 will be reduced by 18

pounds. The dajly average and daily maxinum for phanol. were calcu-
lated, as before, by multiplying the mean by 2 and 3, respectively.

Last, the remaining discharge (7A,9,108,130,13,14) =re
assumced now to contain only L.\_ gu :1 ty water. Again, the daily
averages and dally maxinums wexe ca lculated, as abhove, with the

cooling water in the coke-plant avea.

The gross data for the total of the discharges are a sui-
mation again of the data fox the individual outfalls,

; A compearison of the present discharyc data (presented in
fable I), total of the dischuarges vs PRR, shows that the data axr2
dissimilar. For evample, the ammonia-i mean at the PRR is largern
than the mean for the total of the ovitfalls whoreas tho reverse
is true when the phenol means are conpared. Thercfore, for e
projected data at the PRR €O be comparable to that of the total
of the discharges, i necessary to make ceriain acqu;fr‘"}hu.

o}
i
[
o ﬁJ
z
et

For ammonia-N, the mean, daily averacsa and daily maximum at
{he PR were greater than the total of the discharges by 895, 82&,
and 931 pownds, regpectively. Thus, to calculate the projected
apcRia~l data atk the PRR, the valuwes for the +otal of the dis~
charges were increased by theose resp celive amounte,

However, the lower means, for instance, for plenol and
cyanide at the PRER comparcd to the total ol the discharges might
be C}:*)t‘-.c:'i'_!_’_!d, in park, begavse of degradation. Therefore, for thusc
two parewcters, the adjustunent was only a percentage of the difiex-
cnce noted; €.9.

Phonol,

_Ianon "“T‘.!_

2x= 12
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anus, for phenol and cyanide, to calculate the data at the PHRR, the
data for the total discharges were decreased by the following per-
centagos:

: Mran Daily hverage

. 4 ——— et foSh———

Phenol (-) 48.5% (=) 24.25%
Cyanide (=) '36.6% (-) 18.3 ¢

s
The daily averagoes were decreased by only onoe-half the percentage
that the menns were decreased because of the uncertaintics in the
data distribution arnd variability. Becausc of uncertainties in the
distribution of the data and variability in the data, no adjustments
were nade to either daily maximus,

The neot data for the total of the discharges and the PRR
wvere calculaed in the manner described above (sce description underxr

the present discharge section).

Total Suspended Solids

The total suspuirded solids (TSS) data for the outfalls remain
the same as the prescnt discharge e nt for CW-5. For GW-5, a de-—
crease in TSS es a resuli of recycle has been covered in a latter
section on alkeline chlorination. However, the additional

30 mgd cooling water in the coke~plant areca end the 57.0 mgd ccol-
ing water previously dischirged throush GW-5 must bz accounted foi.
These watcers are assuined to be lake- rv“lity water and, thereiore,
contain 41.7 pounds T8S per million callons. %Yhe projected mean

TS date are compiled in Table VIII, Also irncluded in Table VIIT
arc the projected wmean values for ammonia-N, phenol and cyanide

(£rom &ab] IV), the mzan valves for all poramcters for GW-5 (fxo
Teble 1), and the meaen values for sulfate, chlorxide and Elvorlub.
The sulfate, chloride, and fluoride valuos (excluding those for GW-5)
are haced on very lindted d=ta from 1971 tlhirouch 1974.

Chloride enc
Chlorin :Licn of Wastcwater from BRlast-Turnace—-Gas
Reoyole C?HPL‘W

b e e B e - —— i —

sulfate Waste Loads in Gary CW-5 After Alkaline
s Screbbers in

Since a typical recycle water is not presently avoiloble
from Gary Works blast furnaces, a projected composition (Teble V)
was estimated, based on the composition of South Works recycle
water, and the known corrent ammonia, cyanide, and phonsl contonts
of the present unrceyeled wastewater ot Cory Works., The projected
composition was based on an anticipated Liowdown of 4.0 million
gallons per day. '
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The chlorino~consumption equations for most of the major
constitnents in blast-furnace gas-scrubber water are given in
Table VI. The chlorine demand for the projected blowdown was cal-
culated by using the chlorine consuwmption values for the individual
specices given in Table VI, It was assuwed that an addition 10 per-
cent of the calculated total chlorine usod, based on known chlori-
natcahle species other than ammonia, would ba consum:d by other
unidentified oxidizable spocies in the blowdown wvater,

Chlorine consumption values were calcelated for a blowdown
having a long- L““m average RH3-N content of 32 122 pounds poer day
{Table VII),; O a @uily averagc (IL-4) If3~N content of 4320 pounds
per day. Also included in these tables are the corresponding chlo-
ride and sulfate waste loads that vould bz carrisd in the cifluent
in each instance.

e

Chloride (67¢ ng/l), sulfate (302 mg/l) and suspeunded solids

-

(50 mg/l) values projected for the Gary Vorks bloiiown are based on
the quantities present in Souith Works' blowdown water. The f{luorid
value (16 ng/1l) is based on five pileces of data irom GWH-5 over a
period from 1$71 through 1974.

The mean level of amnénia, phenol, and cyanide in the dis-
charge are based on estimates from preliminary bench-scale chlori-
nations of typical South Works' bleowdown walers., Dally sverac:
and deily maximums for these components wera calculated based on
the existing statistical distributions in GW-5 ounltfall watlcex,
Fluoride jon is projected to remain at 16 mg/l in the dischorge
water because it is not expected Lo be affected Ly Llhe chlorination
reaction. The suspended solids valve of 10 mg/l is bescd on the
best estimate for current filtration technology. In the case of
bolh fluoride ion and suspended solids, the daily average and the
daily maxinun for each were calculated by multiplying their mean
values by 2 and 2, respectively.

The chlorides and sulfales in the projected dischorge arc
derived from two sources. The chloride and-sulfote coriginally in
the rceyele hlowdoun before chlorination are converted to daily
averages ond daily mesiimams by the vse of the faclors 2 and 3,
respectively. Additional chloxides and suvlfzates ore forwed in the
allkaline chlovination process, and these sre statislically treated
by assuming the same distribution factoxs thot ownonia has fox the
daily average apd daily momimra.  As o vesult, sulfater and chlo-

rides have hybeid dictrilbution factors. Whe projected diccharge

P L
(l)'.‘!.{-
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=
=

data are presented in
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Surn. .ation of Dato

Finally, a sunmation of &all the data, both presant and pro-
jected, are presented in Table I, Cowpered in the table are the
data for the total of the outfalls with that at the PRR. Both
gross and net means, daily averages and daily maximums are presented

The ammonia-N, phenol and cyanide data are taken from
Tables I and 1V,

The present *8S data are taken from r \ble I1. Por the pro-
jecied TSS datae, it was assumed that the distribution for the pregent
data also applies herce. The projected gross rmean of total of the
outfalls represents a summation of the data for the individual
outfalls (Table VIiI). tarting with this projectad gross meoan, all
otlior pirojected gross data are in proporticn to that for the
proesent discharge. For the net values, tha projected nel means
were first calculated and, then, the rest of thﬂ net data vere
proportioned o rorreuLﬁnq with tno present net average and wmaximun,

r"l

Finally, bzceuse of the paucity of suliaste, chloride and
fluoride data for the present discharde, no effort was made to
show a difference between the present and the projected data for
sulfate, chloride and fluoricde. Nonetheless, ]“OJLthd mean val-
ues (gross and net) for these parameters were coevel opc a4 (Table
VILIT). Because of the paucity of data and uncexiainty of th- ..
distribuitions and variagbilities, the daily vr;cg:: and daily maxi-
nune were estinated by multiplying the means by 2 éand 3, respoo-
tively. It was assunad the data for the totel eatfslls and fox
the PRR would bt the saae. '
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Grand Calutet outfalls ¢
Mrmonlia-i, 1p/dAny Phenol, lb/day cvanide, lh/cay
¥ean D faily Zox 5ioad maily Avg Dally Max _Noan Peily avg Dadly Hef

43290

S b 6

490

40%

i

7.0 0 16.5

s.o_-b‘“" 12,0

0.01 L?oﬂﬁ’o.oz

0.03

3394 4760

10-8 * 21.\1
g.2 V' 0.4
0.2 O\ 0.4

7,073

2.7



Table I (contfd}

present Discharge pata for Gary Works
1

5

Grand Calumet cutfal

Flow, Gross OF smonia-N, lb/da Phennl; 1lh/day Cyanide, 1b/day
pischazce ncd xest) vean Daiiy Avg Daily Max Hean Dnily Avg Daily Mean Vean  Daily Avg [aily Max

7 32.5 Gross - 50 149 68 g4 22.5 @? 45 69 2.5 A 5.0 7.5
)

Total of sischarges')  452.3. Gross 4414 6225 g, 711 237 400 633 - 3437 4858 7,238
Net 4037 5623 8,424 233 393 622 Y422 4237 7,206

2rr2) 247.4 Cross 5300 7153 - 10,148 122 242 671 2178 4357 7,853
Yot 4936 5445 9,422 118 234 649 2163 4327 - 7,815

Y. Netmeéan caleulated by assuning shat lake-quality watex contains 0.834 1D NHa3-N¥, 0.008 1b phenol, 0.033 1b cyanide per
i 1
2. January 1975 through April 1976, ?
3. ata., The ammonia daily averages and daily maximums calculateé as 1.33 X mean and 1.9 % mea
cyanide, the daily averagos and maximums were calculated as 2 X mean and 3 ¥ mean, respecti
4 s kchet fota summation of the data for the individual outfalls.

it
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Table II

Present Suspended Solids Discharge Data for Gary Works

Gtﬂiﬂ_ngxpvt River Outfalls

Flow, Grosg or _Suyspended Solids, 1n/day?)
Discharge rad Netl) _Eoean Daily fwvg Daily Max
I I 8 v ®
Coke-Plant Sewers
cli-1 32.7 Gross 4,673 V1 7,e85 13,040
(002) ' Net 3,309 5,583 9,234
CW-2 15.3 Cross 2,107 \1 3,314 5,384
(007) Net 1,469 2 2,311 3,154
Gh-3 3.58 Gross 457 12 1,040 s 8
(010) Mot 308 701 1,332
GiW-4 1.62 Grons 226 17 . 499 938
(015) Net 158 349 656
BF Process Waler i .
GW-5 63.9 Gross S, 1E2 14,310 23,050
{017) Net 6,497 10,148 16,345
J
BF Konprocass Walters
GH-6 35.0 Gross 3,996 % 6,727 17,990
(018) Net 2,536 4,276 11,417
GW-17 36.9 CGross 4,192 | 8,715 15,770
{(019) # Net 2,653 5,515 $,960
Stecl Produclion, Bar and
© Structural Mills
GW-7n and -9 166 Gross 9,625 ¥ 18,540 32,520
(020,021.) : Net 5,405 10,192 17,890
GK-10A 3e.3 Gross 5,844 14 9,146 14,510
(020) et 4,347 6,69 10,612
Cli-11h §2.8 Gross 12,160 1§ 21,460 37,300
(030) Net 8,707 1%, 366 26,707
=13 6,24 Gross 545 |0 1,355 2,758
(c3z) ot 265 72¢ s 05
s-14 1.65  Gross 374 Y1 767 1,424
(033) Net 305 625 1,16
Sheet and Tin
ST-17 '25.3 Gross 3,181 15 5,091 8,365
(034) Nct 1,820 2,422 4,602
Total of Discharsass) £49.3 Gross 56,642 58,898 175,026
ket 37,8605 65,410 115,333
PRR 474 Grous 57,270 80,520 115,045
et 32,504 55,046 71,540
1. Ket mean ealoulated by assuming that lake-guality wator containa £1.7 1b suipended

selids poxy mallion galloun.

pata reprezents the period, July 1574 through June 1976,

Ket deily average and daily maximam caloulated by
uging gross value ratios of the daily aversge (oxr daily mazimis) Lo thie noan.

Data represents a sumation of the data for the individua) outfalle,
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Table V

projeche.. composition of Gary'Blast"Furnacé Gas~Scrubbers Wastewater

(Based on a blowdown of G.O_Eilliogmgiilgﬁs per Gay)

Component

Ammonia-nitrogen
cyanide-Total

Cyanide A¥¥

Sulfide

sulfite

Iron - (fexrous)
Phenol
chlaride
Sulfate

fluoride

0
O
et
L
87
0

Susponded

*  long-tern averuage ammonia load;
4220 pounis pcr aay vhich is egu
arvmonia nitrogoen. '

%% Cyanide amenable to chlorination.

=9
sl
}t
ey
o

Bl 208
3.1 104
4.6 160
678 22,618
302 10,075

16 ' 534

avorage (I.-4) is
it to 129 mg/l of

R e R L
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Table VI

Lquations for Chlorine Consumplion in the Alkaline
chlorination of Various fzisLr._:‘v:ate}_:___(im_.‘._irigpﬁ_n'p_.s -

7.60 1b Cly/1bh Wig=K

Ansnenia-nitrogen,
i€ ..
¢ 6H,0

2
_cyanide, 6.82 1b €1/1b CN°

R, T 1.+ ET__ . WL+ 6CLT
21 {3 3CL. " OB ¢ 2 C

20T & 5612 -+ 120ﬁ“__4,mz 4+ 10017 + 200, + SHZO

Thiocyenatay 6.72 1b C].?/}_}; SCR” ' ‘ -;
- : ’EWHH4J«~2504= ¥ B 3 .

agpibanet ot
e o .A..'it...].Z' Rl N

guifice, €.83 1b CY,/1b 5
&= 4 401y * BOM ——e 80, ¥ gcl” + 41,0

sulfite, (.89 1b Clo/1b BO3™
505~ 4 Cly & 20H" —— 8047 + 2 cl™ 4+ Hy0
ThiOSlI].f{’_t() ' 2. 53 1P A 2/1}) 5 203:
- +
. B0 —» 250, + 0CL + 10H

== 3 J &, !
5203 4C12 bl .

i

e g Ay e T

Iron (fe:rroﬁS)f 0.63 1b Clp/1b rett

2 Felou), * cL, + 2017 ~— 2Fe (Oli) 4 * o
Phenol, 2.26 1b Cly/1b phenol

C 1.0 + I mesel, ¢ 11.0H -+ 3u01
g Gk e Gl
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v .

Projected Discharge Data fox Outfalls

Nila=N, Phenol,
-+
LY

Cyanide,

Zulfate,

Chloride,

Fluoride, .

Suspended Solids

" Flow, Groes Mean, ¥eoan,; Mean, Mean, Mean, Mean, Mean,
nischarge (Sutfoll No.) It T - vord) 1h/2ay  1b/day _Ab/day 15/day2) In/day?) 1b/day2) 1b/cday

Coke Plant (1,2,3,4)3 0.3 Gross 391 6.3 11.8 18,323 8,155 137 8,714

£9.8 Net 314 5.7 2.1 802 742 29 5,244

5F Process Water (5) 4.0 Crans 67 1.8 42.5 12,455 53,168 532 334

4.0 Net GA 1.8 42.5 Ll 587 57,801 529 167

4 : . "

BT Nenprocess Water (5,7)% 107.3  Cross 183 2.2 9.1 25,313 33,237 207 19,565

10%.3 ot 64 O 5.6 1,72) 3,256 62 5,182

Steel! Production, Bar and 25717 Gross 215 2.1 8.5 69,147 28,0828 1,182 28,848
Strustiienl Mills - 2577 Neb 0 0 a 13,267 5,187 828 19,042 !
(7h,2,108,11a,13,14)°) w
. o
Shoat pnd Tin (A7) 32.%5 Grosa 50 4.5 25 45,807 22 ,; 255 1,206 3,181 '

3245 Net 23 4.2 1.4 38,760 18,973 1,163 1,826 §
Total of Discharges 482.3  Gross gog  17.1 59 171,045 _ 130,343 ' 3,26 51,642
: 4£2,2 et 408 13.2 53 66,137 25,959 «BR2x 31,47

Czle. PSR Bridgs 432,3 Cross 1703 g.8 44 171,045 139,343 3,266 47,488

A52.3 ret 201 4.9 23 65,137 85,959 2,621 27,062
1. Not cnlculated by assuming that lake-quality water contains 0,834 1b NH3-N, 0.008 1lb phenol, 0.033 lb cyanide, 217 1lb sulfat

21,7 15 chleride, 1.33 1b fluoride, and 41.7 1b suspended ‘solids per million gallens.

aa =i

1Ey wo

b TR N o) LT O o g S T I

x
discharges [or amnonia, whonol,

1974, oxcluding GW=5.
cted future cokr rroduction,
tor) provieusly cdischarged through GiW-5.

and cyanide.

Cenfidential

Fer use within United States Steel
by authorized personnel enly
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Attachment 1

£ Y Chiceao Enginecring Division, Com mesce Plaza North Bldg,
s i
0521

r‘lﬂ(j‘\z'\ l Cl ‘SOL, [ ..u 7001 Spring Road, Ok Broak, lllinois

Horeze 5. Hunt, Jr.

Vice Prasident

© (312) es7-4ill
Avgust 2, 1976 )

Hr J. G. Dickinson

Manager - Design Engineering )
United States Steel Corporation
600 Grant Street, Room 810 |
Pittsburgh, Pennsylvania 15230

Attention: Mr. 0. M. Maide

Subject: Proposal for Engineering Services BD-90
Cary Works Water Quality Control Preject
United States Steel Corporation
Gentlemen:

In réfpon c'to-your letter dated July 29, 1976, Brown & Root,
pleased to present this proposal to provide engineering services for
the development of your Water Quality Control Project in the Blast

Furnace Are: at Gary Works, Indiana.

I. SCOPE OF WORK

A. Phase 1

Brown & Root, Inc. will perform "pre-authorization"

Inc. is

~engincering

and design work to develop an estimated total installed cost
«for the blast furnace water recycle system as shown on your

flow diagrams and plans numbered:
b,

L-6025-

-3
-3~
-3~
=3
—3-
-3~
<
3=

L-6025-3-
L-6025-3-

2
3
4
5
-6
7
8
9
1
X

0
1

..‘- o

Y

5-10-76

5-14~-76
5-18-76
5-21-76
6-21-".
6-24-76
6-25-76
6-24-76
6-14-76
6-16-76

L

mat A




United States Steel Corporation

Gary Works

Water Quality Control Project

Proposal BD-90 s
August 2, 1976

Pare - 2 -

This work will include design calculations, -preparation of
process control diagrams, piping and instrumentation diagrams,
block and flow diagrams, mechanical flow sheets, electrical
single lines and the necessary general arrangements, plans

and sections required to obtain material quantities for
estimating purposes. Work will also include preparation of

. specifications for major items of equipment to obtain pricing

information and an estimale of utility requirements.

Phase TI

Brovm & Root will furnish "post-authorization" engineering and
design work required to preépare construction drawings, remaining
equipment specifications, bills of material, construction/
installation specifications, vendor approvals, preparation of
operating and maintenance manuals and as-built drawings.

II. PLAN OF WORK s,

AI-

B.

oL
.

VS i e ¢ e T v B &

Schedule
1. Phase T

To perform the "pre-authorization" enginecring as outlined
in the scope of work will require approximately 10 weeks
to complete from the date we are authorized to proceecd.

2, Phase 1T

Based on information from equipment suppliers, we estimate

- the post-authorization engineering will require approximately
7 months to complete. During Phase I of the project, a
definite schedule for Phase 11 will be. developed and will be
corrclated with construction schedules.

Pexformance
S A

Upon acceptance of this proposal, the project manager and lead
personnel f{rom cach discipline will weet with United States Stecl
Corporation personncl to review scope of work and exchange in-
formation neccessary to conmence working on the project.

M AT 4 S (A N i e




Unitced States Stcel Corporation

Cary Works VWater Quality Control Project
Yroposal BD-S)

bugust 2, 1976

Yage = =

A definitive schedule of work will be developed that is
acceptable to both United States Steel and Browa & Root,
Administrative procedures that arce to be followed throughout

the course of the projecct will be established. A site visit

to Gary Works must be made by key perconnel 2s soon as pussible.
To expedite the project, we suggest that Drown & Root be allowed
to obtain refercnce material direct from Gary Works. '

Having completed the nccessary design calculations, field in-
vestigations, layouts, flow sheets and schematics, a funding
estimate will be prepared in sufficient detail for corporate
use in pricing, obtaining funds, permits, and approvals of
schedules for execution of the project.

The project manager for Brown & Root, Inc. will have complete

responsibility for the project and all correspondence will be

directed to his attention.
-We estimate Phase X of this project will require 4760 manhours of enginecering,
drafting and support time at an estimated cost .of including
non-labor expcnse. At this time, we do not anticipate working cvertime
manhours on the project. However, should an emergency -arise where overtioe
would be required, with prior approval from USS, it would be billed in~
accordance with procedures outlined in our commercial terms.

.

An estimate of manhours and costs for Phase II of this project will be sub-
nitted when sufflicient information has been developed during Phase I to
present realistic values. * 4

. Additipnal Deotails

Phase I of the project will reduire an estimated 40 drawings and
approximately 4 specifications. o

We estimate it will require 12 to 15 trips between our Qak DBrook
Engincering COffice and Gary Works during the coursc of Yhase I,

at an cstinmated cost of non-labor charges per yound trip.
However; actual cost will be in accordance with the attached
“Automobile and Other Transportation Services - Pricing Schedule.

A bl 4 Sk 5 8 T T b
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Heat Exchan per, Evaporator, (”ﬁfll]rtmr'! Cireuit Ffor Eleetr olvee

. Recircul 1£j£:|:w'1\"_»['ir.. on 1T RE : Lines: Lm_le.nLly the
evaporators have coentrd fut,;l type ﬂufn_. pent soparators which

are not doing an adequate job of collce cing phenelsulfonic acid

and tln. They are to be replaced by more efficient mesh type

mist eliminators. In addition, contaminated steam from the cvap-
~orator 1s condensed in an eductor condenser. So of the condensate
is returued to the recirculation system by way of the dragout rinse
tank, and the overflow goes to a cellectlon system. The problem is
that conteninated condeunsate in the form of phenol is enterdng the
collection system. Boyaton ds to redesign the condenser circuitc

to separate phenols and steanm and to return the centaminants to the
recivevlation tank by wey of the dragout rinse tank, and direct
stean coundensate to the collection system.

&

i

both of these

shown on 2 preli
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at another loc
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3 sump and puwps will be
1led a f.'. l»u th water. Dinse water will
H'r'n b punped by an overhead pipiog system to a new manhole with a
weir everflow to GH-12 Sewer.

lines {or collentine
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United States Steel Cormorntion
fugust 20, 1976

“Page fthL

" The new system 1s shown on a markéd-up print of drawings C-0358002

and noted as Altcinate No. 4.

Poynton personnel have made a field trlp on August 16, 1976 with

Mr. B. Sutton of Pittsburgh Design and Messrs. C. Wott and R. Hufmann
of Gary to inspect the electrolytic tinming lines and pickling lines

at the West Mills.

Scope of Services to be Furmished by Boymten

Boynton has received and reviewed a copy of the U. S. Steel Ingincering
Services Memorandum relative to Water Quality Control Projects. The
memorandum defines the Scope of Enginecering Services for Water Quality
Control. Projects. The w"rk consiot of complete pre--authorization
engineering to establish corporate funding and scheduling requirenents.
Poynton will furnish de%Jvn snd eagineering services necessary to complete
pre-autiiorization engineering as cutlined in the Engineering Scxvices
Memorandun,

Ve are assumine that electrical and structurzal drawings snd
for the Irvin VWorks wiil be :-r_-;‘;e available. We are al:

oy
adeguate power 1s available in all areas.
"The Fugincering Seyvices Mewmorandum 3rs requests a scparate proposal to
covey poste fuLhorizﬂ**on ;jU€JlJDg connisting of consiruction dravings,
remainiog equipreat specifications, B/M's, construction/installation
specifications, veudor ‘-Jzi.ls, prepavaticn of insiallati enfoperation/

ek G
maintenance wanuals zad as-bud 8. Boynton has dnclvded an estimate
to furnish post-authordization engineering services, but this should not be
considersd firm at this time. The following items regquire developoent
before a fima p“OpouR? on post-au services can be
provided., :

kS A flow shect for the tin-free liune.

¢  Drawings of existing facilities.
o The electrolytic timming flow sheet ir' prelininary and we are
assuming the project wlll be an adaptaticn ef the Irvin Works

Justallation. Belances will have to be adjusted to reflcet the
fast that two lines have twin evaporators and one has a single
evaporator, and the tin-free line has no evaporator cycle.

« The pichkling llines also have Time ceating tanks. Disposition
of this waste wust be defined.

& Sedls inforrmation.
G U. S. Steel format, drawings procedures or standard specifleatlons.
- 12653

BOYNTON s b B e Il £

Cilwrsttort GF LELIED B vraunl & 205 ETE % Et

“



i
k
1

| States Steel Corporation

'r._.'..f.til’\ |
puouil 20, 197()‘ _ . _ :
}';1 lll“{ ]‘0“1‘ . .

qacd on oour current ¥nowledge of the projects, the Engineering Services
- seandum and similan experience with other steel mill clients, Boynton
n developed an cstimate of scope of the post-authorization engineering.
211 of the factors that effect a firm proposal at this time for post-
suthorization are to be clarified during pre-authorization engineering.
At thot time, Boynton would re-evaluate the scope of work and resubmit
yolb-to-axcecd proposal {or post-authorization engincering services.

313
ad
L
e
¥
i

i 5“.1_11:'.[(

b s e

copy of ‘a brochure describing Beynton's

v qualifications

{0 and water quality control projecits and select the related
o the same brochure presented in the m dng of August 11,
T ed to dnelnde an actual project. organization chart ‘angd

-\_(!d

Drocaas

the job
sluctroly 1;:i.c
vigh all 3

% et iuil A s
1 gtazxt A £E Tuture

ITodiion Lo hyre 5 R

[
ple thah are

to b duvolved., Assuning

£ ther _ ~authorization
Tl T.-L)_-.i."(,_;?.]. ‘J(J‘ l,".rj'._,._fl;.'_ SOl Ls We ‘.-.’{)i_l_;Lu_ COTLE 51 e
inte the next phase, supplementing them as required.
fication brochure also dncludes, additiomal resunes

v on the organization chart, bul werce not included

i et Contro 1

Foyaton relies on a - appreoach with frequoent
!

e tetpat lon and o Director. The project ma

iy e e o elements on the project. The
‘-:'1-0-'}-.-?& 1.=1_'r_n-.|‘-.-._u~._: d che tools wvhich are vsed to afd in
.t_ia\_- concrol of g preject I have ‘also enclosed Exhibits I through IX which
:'-?_ £ Hamples of ve use for schoduling, drawing and cost control,
‘,J‘-,,-?jl\(._l_ reporting and conferonce notes. We bave also attached Exidblt X
vitlell ave Taw choots dndicating oy futernal awd cuternnl correspondence
Lobracegsed., " 12
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o estimate that we can perform the pre-autherization engineering sexvices
4n a period of four months after recclpt of authorization to proceced. This
ansumes that siz weeks will elapse from the time we deliver specifications

to U. S. Steel until we receive unpriced copies of bids for technical

cvalration.

have attached “uli?i* XTI which is a schednle showing completion of the
plc-"u‘hnrization enginecering in four months.

Ve cstimate thet we can perforn the post—authorization engincering sexvices
in a perlod ef six wmonths after receipt of authorization to procecd.

v

Vo hayve attached EBxhdbit NITT which ds a Roynton Manpower Utilizaticn Forecast

e,

broken down by disciplinz. In the key diszcipline of mechanical
shouing an oxcess of § to 5 engineers and drafismen in the

threusgh December with adoquate support aveildadle From structuras
This should be more than zdequatc to handle the pyré—zathorizatd

It indicates that we can also handla the post—authorigati
difficuliv.

Yee Proposal

For tha pecformance of Pre-authorizatien Engincering Services, the Doyaton
Englpecrs Diviedon of Lester B. Koight & Associates, Ine., ds ¢
sated at overiage <¥ﬂrg;n; tates shown in Exhibit XTII. Jt 38 es
that the s to ba perierzed will not exceed 3,055 ]'.:1'.";"}‘.'.‘1'\_!L:n
wli'.]‘-.out your prior approval. This bremsirs down to 2,204
or : fcr the electrelycie t”nning lines and 691 heuzrs or
for the Vest Mi2Ll pickling facilitd :

Ve have attached Fxhibit XIV, a Dreving List, Exhibig }V, a Specificaticn
List and Pxhibit XIYI, a Fee Brealdown to support this proposal.

Invelces are to be subaitted monthly In eccordance with sctual tine spent
en your behalf of this project. ;

boynton Lupincers Divisien of lester B. Yndeht & Associates, Inc., shall
1«4:&1 the services in accordance with generally ncco,Lfd enginscering

Practices and malkes no other werranty, elther expressed or implied.

You wily Indernify and hold ve barmless for ény claima ef others for
g Li gy e . e, -~ - S :
Personal dnjury or death or loss or damape to property ardsing out of or

BOYNTON BENGINDE
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tnited States Steel Corporation
hugust 20, 1976 , . _ :
Page Six . .

{in conncetion with the work performed hereunder unless such claim arilses
from our active negligence.

Ve look forward to working with you on this most important project and are
prepared to start work immediately uvpon your authorization.

Very tyuly yours,

-

So;Lph A. Rocney, Jrii-

Vice President

JAR/bb
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ONE PLYNMOUTH MEETING MALL « PLYMOUTH MELETING, PCNNA D462 « TELEPHOINL:

E: 3 N Tk S
Flease reply o

Room §11

J BETZ I"i\J\/IHUF\Tf\/t(—!\J AL ENGINEERF

411 Saventh Avenue

Piatsburgh, Pennsylva

s

Telephono: £12:.351-4822

August 13, 1976

Hr. S. P. Curtis

Vice President Engineering

United States Steel Corporation

GO0 Grant Streect .
Pittsburgh, Penusylvania 15230 *,

Subject: Comprehensive SBtudy of Gary Vorks
Outfalls GW-6, GW-7, GW-13, GW-L1,
CW-L1A and §T-L5
B.E.E. Preposal Ho. R358-76-2-1-219

Dear Mr. Curtis:

Confirming our discussion in.your office on August 12, we are submitting

the enclesad propeszl for professional service relatiag Lo a comprehs

udy of the outfalls of the power house and blast furpances at Gary

"E . ¢ ! ¥

rc

2

This revised proposzl has been expanded in scope Lo mzet your z\q*:
for the study. We have elected to stay with the ramlom ¢ sample
a5 this will dovelop a bettexy data basc on vhat 1‘ golng on in Lm-.
b

as opposad Lo compos iting samples on the 8-hiour daylight shify,

¥ have selected September 7 to September 25 as the ideal testing pe
“id during that time we expect no more thaoa three days when it will
vein, therchy, giving you the 15 representative days for meaningful
1 4

tta.

.
il

2960101 flexible and will wocel your necds should they change duving
tee designated study period.

‘ho¥ou have any questions on the eanclosed proposal of 4f I can be of
o further service to you, please let me koow.

I . .-
Very th:} yours,

w. o
Bi/

% _.‘4. / e U (L v 7=
Bazi]l €. Touros / L |

Midwostern Regional MNanager

Joseph AL Lanoy - USS

5 Diglercon -~ use

N

S NI

5 dudicated in the cover letter of our previous p*‘owc-*sa] this survey

ensive

2niks

p Lant

riod

NS

215« Gl5-280C0

William J. Muardach Engineers, Ing
Chambnr o Commearee Building

aia 15219

=3
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UNITED STATES STEEL C
PN SYLVANIA

PITTSBURGH,

FOR

CONPREAVNSIVE STUDY OF CARY WORKS
OUTFALLS Cil~6, GW-7, ‘”—'13,
CW-1.1, CW-L1A, ST-L5 AND
INTAXE FJJ”.'\C_“J, PUMP HOUSES NO. -1 AXD NO. 2

B.E.E. TROPOSAL ¥0. BR358~76-2-1-241

AUGUST 13, 1976
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y GTALLES STEEL CORPORATION - hugust 13, 1976

{ e snderstanding of DPetz Envirommental Engineers, Inc., (B.E.E.) that
.4 Srates Steel Corporation (USS) requests characterization of two intake
and several discharges at the Gary, Iwndiana plant. The intake sources

,:fi.nnd #2 pump houses. The water outfalls are identified as G4Y-6, GW-7,
13, GW-L1, GH-LIA avnd ST-15.

. rLizular concern ave discharge systens GH-6 and GW-7. A lass balance is
s pnzrurmad on these teo discharge networks for oil and grease, suspended
. 15, phenol, cyanide, awwonia and flow. AlLl othew discharges require
ceasurenants,; suspeuded solids and oil and grease, The two intske
 con will be characterized for suspended solids, oil and grease, phenol,
tdo, and ammonia. The objectives of this characterization survey ave
. tn determine the incremental change (if any) across tha Mill for the
“c1ed constiruents and (2) the souree location of that which is cousing
~tange describad above in the discharge networks of 0¥W-6 and GW-7.
3 esutive days in erder to
o fifveen representative (dry) days. Tt is B.E.E.'s opinion that the
) of Septewber 7, 1976 to Septembex 25, 1975 will oflor the fifteen
svnentative days. Should rainy weather persist during that period a
~tteep representative (dry) days of data casnot be ebiained, this will
wiitute a Chanze of Scope, and if additionzl sampling and analysis i
iced, will be billed on the basis of cost incurred (see basis of contract

s xisiph) ,

2h UF WORK P

e

thote be performed is divided into Sampling Methodoloay and Location.
A7 Sampling Methodology -~ Water samples for labovatory analyses
will be collected eithar as 24-hour cowmposites or randem
grabs. Flow weasurements will be performed throuzh the 13thius
dilution method.

1. 24-honr romposites — Composite samnles will be collecied
at a1l outfalls and the two intake sources handled pro--

serly for the reguired analysen.
] 3 i s

Ranéom Grab -~ At dn-plant selected sampli
candom grab samples will be coliected dails
15 day period, this represents a total of 30 sanples
por sampie point.  The 30 randon grab sawmples represent
a.significant population for stalbisticel analyses,

fe

(25

£ points two
Y. Over Lhe



UNITED STATES STEEL CORPORATTON -2 . August 13, 1976

.

Flow Heasurement — Instantancous £low meoasuremants will
be perforned caploying the -lithivum dilution techaique.

“A conceatrated solution of lithiuwm chloride is fed into

the head end of the sewer at a known rate and concen-—

tration. Samples of diluted lithium are collected down-
stream after adequate mixing. 7These samples are analyzed
for lithium, and the flow is determined using the follow-

cdng equations:

= )
Q, =¢ xc\llc

1 2

Where Ry = Initial lithium concentration
Q. = Ylow ryate of lithivm solution
1 SThg e s
C. = Lithium conceuntration in sample

Ry :
Q2 Flow xrate

This approach perwits £low measurement at each sampling:®
point aloanz the sewer system.

Leboratony Analyses — All analyses will be performad accord-

s E J

ing to the procedurcs currently acecopted by the United States

Invivenmental Yroteetion Agency. Tor continuity with exist-
(% 4 .

ing USS data, the procadures currently used by tha. laboratory

at Cary will bz recognized. The analybical results will be

available within 48 hours after saumple collection.

Sampling Location — The sawpling locations ave describad as

either an individual site or points along a discharge natwork.

i s

<

rm

CY-6 Discharge Hetwork — The combined discharge is approsi-
mately 40 MOD. There are approximately 20 accessible man-
holes. ©L.E.E. propeses to sawmple at 20 locations along the

main branch. The conbined discharge will be sampled with
both 24-hour compositing and random prab sampling.

GW--7 Discharge Hothod - The combined dischavge is approxi-—
mately 35 MOD, There are about 10 accessible wmanholes.,
LIV E, proposes to sample at these 10 points.

Yump Douse #1 and £2 ~ These twe intake scurces will be
sampled with 24-hour cemposites and random grab samples.
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| 7 ENVIRONRMIZN FAL ENUNEERS, HNC,

UNTLED STALRS STEEL CORPORATION -3~ August 13, 1976

4, GW-13 '~ This discharge averages aboub 4 MGD. Since there

' is little existing data on'.this dl”ChﬂIPU network, LB.E.E,
proposes to sample at 8 locations. ‘Yhe outfall will be
sampled with 24-hour COuPOo?i“ﬂ All othor sampling will
be random grabs, '

;s GW-L1 and LIA = The GW-L1 and LIA catfall discharge approxi-
nately 80 and 60 MGD, respectively. Although these dL‘ charge
networks carry larpe volunes of water, they are typically
good quality effleents. B.YE.E. propeses to sauple Gi-L1
and LlA at 4 and 5 locations, vespedtively., This sampling

_ds to confirm the gquality of these d:ﬁzhu?ypu. The ecutfalls
"will be sampled through 24-lour compositing. AlLl other
sauples will be random grabs.

G, ST-LY% -~ In comparison, the 2.5 MGD discharge through outiall
ST-L5 iz a minor Llow, B.L.J. proposes to confirm the qual-
ity of this discharge throush sampling at 4 locations. As
with the other discharge actworks, 2Z4-hour composites will
be collected at the outfall. The remainder of the sampliag
is random yrabs.

BASTS OF CORIRACT

vices be performed on the basis

It is proposed that Lhe above outlined serv i

of per diem choarges for Betz Envireamental Enginsexs' personnel plus directk
cxpenses,  Only those costs incurred will be charped, but they will not |
exceed Che ESTIMATED PROBALLE (OST without United States Steel Corporation’
approval, We expect the ESTINATED VPNOBABLLE COST will cover fully the scrvices

hieredin desceribed.

ES'J—.'II"I.'."\-'.T_'T"D PROBABIE COST. o o o o « o « o

A copy of por diem rates and analytical charpes are attached.
VORK SCHEDULE |

fathorization to bepin this preject should be reccived by BLELE. prior to
N & Jt .
vaust 30, 3976 so that necessary laboratory and (:{;u'i}:::-m:t arrangenopls

c.‘.z be wade so the sawpling prograw can begin promptly on Septenber 7, 1976.

!1



UNLTED STATES SINEL CORPOBATION o ol T August 13, 1970

BLINEATION OF SER WICES "

Fox this project, B.E.E, will utilize an Engineering Team Concept. This
Team will consist of the following: '

A. ‘wc'nml Principal Engineer = VWho will provide overall pro-
jeclt managemenl, provide liaison
with U.S.S. Engineering in Pitts—
burgh and present B.E.E.'s find-
ings and recommendations

B, Projeclk Enzinser i — Who will direct the field surve
J o
: sii revicw all data ccﬂl ae
prepare a repolt deta "1.

T s | ey
findings and reoccimen
1)

G Assistant Project Vngincer (3) — Vo will conducl the
Assistant Engineer (3 fl(rw measuy ementl. propram, ftrace
Eagineering Techniclan (4) sewers and assist in preparation
01' data.
DELAYS
Delays caused by unforaeseen cceuxrences such as unfavorable weather conditions,

»lant shutdouns artiazl or complele strilkes, floods ovr fires which externd
1 ! 5 y
the cffort 1(‘.51111 ing from such delays will be billed on a basis ol ouvr cur-

rent Schedule of Per Diem Charpges plus divect oxpouses.
[&]

}J \7\ ‘1“\"‘!‘\

-JA.!J.
Invoices will be subwnitted for work completed on a wmonthly be th terms
net 30 days with past dve balances subject te intereslt at the rate of one (1)
percent per month, effcclive 45 days after dage of dinvoice., “This represents
an annual interest chorge of twelve (12) percent.

PROPOSAL VALIDITY

Tt js understood that thils proposal is valid for '1()
that date, B.E.F. resecves Che xight to review the
for changing costs and adjust starting and cempl c-E.m.g
worlk lead if noad be.

allow
Lo
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UNTTED STATES SYEEL CORPORATION by August 13, 1976

IESURANCE
potz Envirommental Bozineers, Inc. will maintain insurance coverage in the
following amcunts and upon request of the clieat, will provide a Certificate

of Insurance so indicating:

Limit of Lighgiity

Forkmen's Cdmpunsation ' $ }OO,UUG SLututogy'
G{sue‘ca_l Liability
Podily Injury : $1,000,000 each occurrénce
51,000,000 aggresate for products
Yroperty Damage ‘ § 500,000 erch oceurrence
5 SCO;OOU agarezate
Automobile
.Badj]y Injury . : $1,000,000 each pzrson
81,000,000 each accident
Tropert }'-_]3."1113:a,'-_.',e ‘ $1,000,000 each accid ent
SAFLLY
E.K.E, pﬂrsonnﬁl always cadeavor to conduct ficld activities in such a manner

&% to protecl themselves and others from accidents end injurxy. When specicl
salety equipment is reguired, the clieat should so spzeify, Normally, B.E.E,

i
personnel will use their owa safety egquipment (hard hats, goggles, ctc.)
valess dnstructed to do othervise. J : i
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Table VI

T " L . . -
Equations for Chlorins Consumplion in the Alkaline
Chlorination of Vasioug Wastcwater Components

VAl v

‘ hmmonlaFHJLlUan,-’ G0 1b Cl»/1b Wi ~h

2NH, + 1012 + GOH —— K. + 6CL™. + GH,0

_Cyanide, 6.82 1b Cl,/)b CK™
20K + 5612 + 1200 —— N, 4 10C1T 4 200;% + 61,0

ThiOC"’":]nL;’; 6 ;? ]b C] /lb \."\..-

SIECHT T 11, +?§3@xa~_«-ﬁsoa" N, 4 2c03- # 22C17 4 14150

Sulfide, £.83 1b Cl,/1b s

8% 4 4Clp + 80HT —— SO, + eci” 4 éHbO

Sulfite, 0,89 1bh Cl 2/lb 503:‘
$037 + Cly + 201" —= §04% + 2 C17 + H0

Thiosulfate, 2.53 1b Cl,/1b 55037
o+

$,0," + 4Cl, + 5H,0 —+250, + EC1” + 1OH

Iron (furrous); 0.63 1b Cl,/1b Fef*

2 Fe(om), + Ci, + 2017 -—~2Fe (0ii) 4 + 2 o

Phenol, 2.26 1b Cly/1b phenol

Ch0i + 3012-—~+c13c6n OH + 3HCI
e “ i

e

P Ay T N, oot g e oy . N R
e v . R R R B VU



- 28 =

Table VI

EquuerWJ for Chlorine Conﬁnmntlon in the Alkaline

Chlorin: sticn of \hg_{:igL)::i:r\u;ggzmjgo1wuunrvqts
Imuno;;la-m trogen, T.6¢0 1b Clp/1b 1~:E§3--1-2
21\3'1[3 + 3Cl} 4 GOn — N2 + 6Ccl -t GH?_O
.*C}ran'ide, 6.82 1b Cl,/1b CK~
+ 51,0

2CHT + 5(’:‘12 4 1208 —— 1\"2 £ 10CLT + 2{303:

Th:o**"?m fay GT2 1D 501 /11: aCH™

. b1t l'C].z RO~ Leme 2804 + N2 i 2(:03" % 22C1

guifice, €.83 1b Cl,/1bk 6=

&< + 4CLlp * con” w80, + BCL ¥ cn?o

sulfite, 0.89 b Clp/1b 5053~
§04”~ & Clg * S es B04T # 2 B % B0

ghiosuliate, 2,53 1b Clz/lb 85047

- - +-
== g 1 o b1 i T == WL vy
5203 4 t’:C.‘L2 + _31.20 ‘.L.O(1 & gel ¥ 108

sron (ferrous)s 0.63, 1b Clp/3b gt
y Polal), € G, + P08 —= Fe (OH), + N
?_1L(Oi}2 C'lz 2011 - 2 C(Lx)3 2 2

Phenol, 2.26 1b Cly/1b phanol

£ O + 30 o O Cl OI'}' 310
6}1 1 12 1 G 51.1

e LRt e LT e

m———— e SR SRR

e s e B



28 ~

Table VI

" ' ' ) 3 * - 3
Equations for Chlorine Consumption in the Alkaline
Chlorinaticn of Varlous Wastewater Components

2 ogTe e

Awmonia~-nitrogen, 7.60 1b Cl,/lb Rlig~R

INH, + 3C1l, + GOR —= K, + 6CL7 + 6H0
3 2 2 :

.,Cyaﬂide, 6.82 1b Cly/1lb CKR™
200~ 4-5&12 4 120H7 e N, 4 10017 + 200, + 6H)0

Thiocyenatey 6.72 1b Cl?/lb SCR™

sulfide, €.83 1b Cl,/1k 87

8% + 4Cly + B0~ — 80, + BCLl™ + 4H,0

Sulfite, (.89 lb Cly/1b 8O3

$0,™ + Cly + 200" —~ 804 + 2 C1 + Hy0

"hiosulfate; 2:83 1b Clzflb 8203=

- - +
L0~ + 4C1l, + 5H_0 —=250,% + £C1 + 1O
s,0,7 + 4Cl, + 5H,0 250, e 101

Yron (ferrous), 0.63 1b Cly/1b Fe,'{"}‘

2 Ye(o), + Cl, + 2007 -—=2Fe (O] 4 + 2 c1”

Phenol, 2.26 lb Cl,/1b phenol
R C].:i(.‘ﬁ!izo}!- + 33-1{3]

CGIISOH * 0L

2

S G e B e A S = 41 AL 1|
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Table VI

3 _ - .
Bquations for Chlorine Consumption in the Alkaline
Chlorinstion of Varxious Wastowater Components

 Rmmonia~nitrogen, 7.60 1b Cly/lbh Bl =N

Ut - » M — N+ oo+ 6Y4
2RH, + 3CL, '+ 60 R, + 6C1 61,0

..-.Cyanide, 6.82 1b Cl,/lb CK~
2CKR™ + 5612 + 120H —— N, 4 10C17 + 2C0,% + 611,0

Thiocyenate, 6.72 1b Cly/lb SCR™
VTR 1xCly +720OET— 28047 + N, + 2co3ﬂ + 22C17 4+ 14150

Sulfide, £.83 1b Cl,/1bk 87 |
- 8% 4 4C1p + 80BT—SO.” + ECL + cnéo

Sulfite, 0.89 1b Cly/1b S03%
$03% + Cly + 200™—= 804 + 2 C1L + H,0

Thiosulfete, 2.53 1b Cl,/1b $,5057

. = - +
= + 5N - 280 T 4 I
8203 4 4C12 leo Oq 4+ gC1 + 1loi

Tron (ferrouc), 0.63 1b Cl,/1h rFett

2 refom, + Cl, + 2017 -——-2Fe (0ii) ; + 2 eL”

Phenol, 2.26 1b Cl,/1b phenol

Tnl & 3¢), ~—+={1.C. 0. 0B «+ ZhH
_Cﬁh.‘) i (.]2 ]J 6o 1_Cl

T A ey S I Y . 450 .t e e



Table VI

I‘ *s . ) - - -
Eguations for Chlorine Consumption in the Alkaline
Cchlorinztiocn of Various Waslcwater Components

R SRR

L E AR i

Ammonia-nitrogen, 7.60 1b Cl;/1b Wi 4~ I

4 1 - B B "+ 6H,0
2RH, + 3Cl, + 6Ol R, * 6C1 6H,

_..Cyanide, 6.82 1b Clo/lb CK™
20K + 5612 + 120H ——e N, + 10817 4 2C0,7 + 61,0

Thiocyenatey 6.72 1b Cl?/lb SCN™
TUULIRGEN I 13C)y +U250HYL— 28047 + N, + 2C0,7 & 22C17 + 141i,0

~ . Lh.z

sulfide, £.83 1b C1,/1k &%
A 2

§% + 4Cly + B0H™—SO,7 + BC1™ + anﬁo

SUlfitC, 089 1b C]z/lb So3m ’ -
SD3= : i Clz 4 2017 — 304: 4+ 2 C]_— + 1120

Thioss)faete, 2.53 1b Clz/lb 82032

e o - +
8,0, + €61, & BHO —260, + BOL" + 10W

2
Iron (fervous), 0.63 1b Cl,/1b Fet*

2 re(on), + ¢l + ?on*-—m+2pc(on)3 = 2 BY

# -t

.
Phenol, 2.26 1b Cl,/1b phenol

i % 30}, ~~==Cl € 1,08+ 3uC
CGHSO; 3(12 CJ3C6h20 3ncl
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